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The  question  of  how  to  assess  bioavailability  has  received  much  attention  Bioavailabilitv  i«  mrwt 
often  approximated  by  the  distribution  of  the  solute  in  question  between  two  phases  mLt  SS, 

liquidP?SatooShv  rt?d  ^  lmnJfdble  OT^c  solvent.  Since  the  inceptio/of  reveraed  phS 
SvanSSh^S^6  ^2  ufJ  attemp,S  to  COrreIate  chromatographic  retention  with 

attempts  are  inevitably  doomed  to  failure.  C*  the onThand SlkSaSS n* S£jgL?K 

a  ^Honing  process  in  an  inteiphase  such  a^  biologiS  i^mbSnes  ^d  white 

^ui^f^fnStotl°nary.  Pha!es  1“  56  ^ued  38  havin8  simifar  struck™  a  memSS 

SS  °u\  dTlty  of  **  sraft**1  chains  is  much  too  low  to  providTa 

suitable  model.  It  is  these  problems  which  we  have  come  to  understand  and  propose  to  address. 

Itecent  statistical  mechanical  theory  developed  by  Dill  has  shown  that  the  partitioning  of  solutes 
between  a  bulk  phase  and  an  interphase,  such  as  a  bilayer  membrane,  is  contiSled  bv§the  entm™ 
mixing,  the  configurations  of  the  chains,  and  the  contact  interactions  between  solute  anH  rhainc 
and  solute  and  bulk  solvent.  We  have  previously  devdoped^ZS^tSoSSJ  2SS 

avaUabTeVDhS.sPhaSH  Statl?nary  fhases  of  significantly  higher  bonding  density  than  commerckdly 
devetot^fh^raii  ?  WC  ^  sh?Wn  P31™101111^  of  solutes  into  these  phases  follows  the  theo™ 
AFOSRQibfrc5!\'  In  OUr  • parept  ?rant.  ^Therrnodynamically  Correct  Bioavailability  Estimation? 

Kfent  ^  was  deigned  to  improve  the  direct  estimation  of  biological  partitioning 
processes,  the  great  majority  of  scientists  currently  use  octanoi-water  partition  coefficiems  wf 
have  investigated  the  use  of  capillary  electrophones  (CE)  for  the  mafehnn  ?f  fc  Zl,! 

SrfSinfefmS'to^odel  IThVanl  bl<f?g'^  farti.t,<'"in8  processes  the  Octanoi-water  partition 

phase  liquid  chromatography  (RPLQfor*  the' ^stoiatiS  of’SdXter”1 8plrttta 
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estimations,  however,  because  of  the  groat  variability  fe  cheSSO of 
column  to  column  Capilltuy  electrophoresis  is  l  much  simriTsystem,  TS  kTo  St 
honary  phase,  and  there  should  then  be  dramatically  less  variation  from  laboratory  to  laboratoiy. 


We  have  shown-that  CE  can  give  a  single  point  estimate  of  the  octanol-water  partition  coefficient. 
Specifically,  micellar  electrokinetic  capillary  chromatography  (MECC),  the  micellar  variant  of  the 
CE  experiment,  was  evaluated  as  an  a  priori  predictor  of  n-octanol-water  partition  coefficients  (log 
K^J.  Retention  measurements  for  over  100  solutes  with  widely  varying  functionality  were  used 
to  construct  a  universal  calibration  for  the  estimation  of  octanol-water  partition  coefficients  with  r2 
=  0.835.  The  calibration  covers  in  excess  of  9  orders  of  magnitude  in  log  K0/w  and  4  orders  of 
magnitude  in  log  capacity  factor.  If  solute  size,  structure,  and  hydrogen-bonding  character  are 
known,  accuracy  can  be  increased  by  use  of  improved  calibrations.  This  method  reduces  the 
laboratory-to-laboratory  variability  and  the  long  analysis  time  due  to  the  multiple  mobile  phases 
necessary  in  current  HPLC  methods  for  estimating  log  while  retaining  many  of  the  desired 
advantages  of  chromatographic  techniques. 

In  summary,  we  have  met  the  goals  of  our  proposal,  and  these  results  have  been  published  in  the 
open  literature.  Following  is  a  list  of  refereed  papers  which  acknowledge  AFOSR  support. 
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